The authors examined the effects of antipoverty programs on children's cumulative poverty-related risk and the relationship between cumulative poverty-related risk and child outcomes among low-income families. Samples included 419 children ages 3-10 years in the New Hope program and 759 children ages 2-9 years in the Minnesota Family Investment Program (MFIP), which tested 2 program approaches. Nine poverty-related risks made up the measure of cumulative risk. Both MFIP program approaches reduced cumulative poverty-related risk. New Hope reduced cumulative poverty-related risk among long-term welfare recipients. In both New Hope and MFIP, significant linear relationships between cumulative poverty-related risk and parent-reported behavior problems and school achievement were found. Cumulative poverty-related risk partially mediated the impacts of the MFIP programs on children's behavior problems. Among long-term welfare recipients, cumulative poverty-related risk partially mediated New Hope's impact on parent-reported school achievement.
Developmental risk has been defined as biological and environmental conditions that increase the likelihood of later unfavorable outcomes. Risk occurs at different levels, including individual (e.g., low birth weight, difficult temperament), family (e.g., singleparent family, maternal depression), and broader contextual levels (e.g., neighborhood violence, concentrated neighborhood poverty). Research has shown that risks for unfavorable child outcomes operate cumulatively: The more risks children experience, the worse their socioemotional and cognitive development (Ackerman, Izard, Schoff, Youngstrom, & Kogos, 1999; Loeber et al., 2001; Rutter, 1979; Sameroff, Seifer, Barocas, Zax, & Greenspan, 1987) .
Many risk factors are associated with poverty (Duncan & Brooks-Gunn, 1997) . However, studies of cumulative risk have rarely examined the relationship between cumulative risk and children's development in poverty samples. In addition, although hypothesized effects on multiple risks underlie the call for more comprehensive programs to prevent developmental psychopathology (Coie et al., 1993; Mrazek & Haggerty, 1994) , the literature on cumulative risk rarely has been linked to evaluations of programs and policies for children in poverty. Prior programs for families in poverty, such as comprehensive, multisetting, early childhood programs, appear to have had impacts on multiple risks for such outcomes as antisocial behavior (Yoshikawa, 1994) . However, effects on cumulative risk have not been examined in programs that seek to reduce poverty by affecting parental employment and income.
In the current study, we sought to address these gaps by examining the relationship between cumulative risk and children's developmental outcomes in two low-income samples and by examining the extent to which antipoverty programs affected children's cumulative level of risk. Whereas most studies of risk have examined risk exclusively as a predictor of developmental outcomes, we considered risk itself as both a predictor and an outcome. Nine poverty-related risks made up the measure of cumulative risk: income poverty, single-parent family, maternal depressive symptoms, parenting stress, lack of maternal warmth, material hardship, food insufficiency, lack of parental employment, and welfare receipt. This research also considered cumulative risk as a mediator, examining whether cumulative risk helps explain effects of programs on child outcomes, in particular, school achievement and developmental psychopathology. We considered both externalizing behaviors (aggressive, noncompliant, hyperactive, and attention-deficit behaviors) and internalizing behaviors (withdrawn, anxious, and depressed behaviors; Achenbach, Howell, Quay, & Conners, 1991) . The phrase behavior problems refers to externalizing and internalizing symptoms considered together.
Cumulative Risk
The ecological theory of child development posits that individual development is influenced by individual and environmental factors, as well as the interaction of individual and environmental factors over time (Bronfenbrenner, 1979 (Bronfenbrenner, , 1986 . Similarly, the transactional model of child development posits that individual development is the result of continuous interaction between child and contextual characteristics over time (Sameroff, 1983 (Sameroff, , 1993 . Both theoretical frameworks suggest that many individual and contextual factors influence the course of children's development. To understand how various factors influence child development, theories of cumulative risk argue that the strongest predictor of both children's socioemotional and cognitive development is the accumulation of risk (Rutter, 1979; Sameroff, Bartko, Baldwin, Baldwin, & Siefer, 1998) . Individual risks or combinations of a small number of risks are not as important for children's development as is the overall number of risks experienced because risk variables may act synergistically.
In studies of risk, level of cumulative risk is calculated by assigning each family a score on the presence or absence of each risk factor and then summing the scores. Studies examining cumulative risk have found that the more risk factors children have, the worse their outcomes across a variety of domains, including externalizing and internalizing behavior problems (Ackerman et al., 1999; Loeber et al., 2001; , cognitive development (Hooper, Burchinal, Roberts, Zeisel, & Neebe, 1998; Sameroff et al., 1987; Sameroff, Siefer, Baldwin, & Baldwin, 1993) , and academic achievement (Pungello, Kupersmidt, Burchinal, & Patterson, 1996; Werner & Smith, 1982) . Cumulative risk accounts for between 12% and 25% of the variance in children's behavior problems (Ackerman et al., 1999) and cognitive development . The association between risk factors and children's developmental outcomes is more than additive: Cumulative risk predicts children's outcomes more strongly than simply summing the association of each individual risk factor and child outcomes (Sameroff, Seifer, & McDonough, 2004) . For example, in their research on child psychopathology, Rutter and Quinton (1977) found six risk factors that were associated with child psychiatric disorder. Their analyses revealed that, whereas children who experienced only one risk factor were not at increased risk of psychiatric disorder, children who experienced two or more risk factors were at increased risk of psychiatric disorder.
Sameroff and colleagues found similar results in their series of studies of cognitive development in children in the Rochester Longitudinal Study. Sameroff et al. (1987) identified a set of 10 risk factors for negative developmental outcomes. They found that children who did not experience any of the risk factors had significantly higher verbal IQ scores than children who experienced 8 or 9 risk factors and that social competence decreased as a linear function of the increase in number of risk factors (Sameroff et al., 1987 (Sameroff et al., , 1998 . Cumulative risk accounted for significantly more of the variance in child outcomes than any of the single risk factors alone.
Some studies have compared models predicting children's outcomes from cumulative risk indices and from individual risk factors in a multiple regression (Burchinal, Roberts, Hooper, & Zeisel, 2000; Deater-Deckard, Dodge, Bates, & Pettit, 1998; Hooper et al., 1998) . In general, although both types of analyses significantly predict children's developmental outcomes, multiple regression analyses account for more variance in children's outcomes than a cumulative risk index. For example, Deater-Deckard et al. (1998) found that a cumulative risk index accounted for about two thirds of the variance in externalizing behavior problems when compared with the multiple regression approach. However, multiple regression does not always account for more variance than a cumulative risk index (Hooper et al., 1998) , and a cumulative risk index has been found to more successfully predict developmental change over time (Burchinal et al., 2000) .
Much of the relationship between poverty and child development could reflect the effects of poverty-related risks on child development. Children living in poverty experience many risk factors. Each poverty-related risk factor examined in the current study is individually related to children's outcomes: Children's school achievement and behavior problems are associated with living in single-parent families (McLanahan, 1997) , maternal depression (Cicchetti, Rogosch, & Toth, 1998; Downey & Coyne, 1990; McLoyd, 1990) , parenting stress (Crnic & Low, 2002; Hanson, McLanahan, & Thomson, 1997; McLoyd, 1998) , material hardship (Conger, Conger, & Elder, 1997) , food insufficiency (McDonald, Sigman, Espinosa, & Neumann, 1994; Murphy et al., 1998) , parental nonemployment (Ström, 2003) , and welfare receipt (Smith, Brooks-Gunn, Kohen, & McCarton, 2001) .
Although the findings in the empirical literature have been consistent, some unanswered questions about the nature of the relationship between cumulative poverty-related risk and child outcomes remain. First, the majority of the research on cumulative risk has been conducted on mixed-or upper-income samples. Processes may be different in low-income families, who are generally at higher risk. Second, most prior studies have treated the association between cumulative risk and children's developmental outcomes as linear. Few studies have investigated nonlinear relationships between cumulative risk and children's outcomes. Third, prior research rarely has examined the interaction of individual child characteristics and cumulative risk to predict child outcomes. Research has shown that the effects of poverty on children's development are stronger when the poverty is experienced in early childhood (Duncan & Brooks-Gunn, 1997) , but it has not examined what processes explain the difference. One might expect that the association between cumulative poverty-related risk and children's outcomes would be stronger for younger children than older children. Whereas some investigators have argued that boys are generally more vulnerable to stress than girls (Kraemer, 2000) , recent studies examining the differential effects of cumulative risk on child outcomes by child sex have found that the effects of cumulative risk are stronger for girls than for boys (Gerard & Buehler, 2004; Stanton-Chapman, Chapman, Kaiser, & Hancock, 2004) .
Antipoverty Programs and Cumulative Poverty-Related Risk
Few researchers have considered whether different kinds of antipoverty programs may reduce cumulative levels of povertyrelated risk. Because of the pervasive notion that prior programs, such as the Negative Income Tax (Munnell, 1986) , provide disincentives to work (Gueron, 1996) , recent antipoverty approaches have focused on the strategy of providing additional income only to those who work. Two recent programs with this approach to reducing poverty are the New Hope Project and the Minnesota Family Investment Program (MFIP), which operated in the mid-to late-1990s. Both programs provided additional income to individuals who worked but targeted their services to different populations. In New Hope, any low-income individuals who worked full time were given an earnings supplement. MFIP operated two programs (Full MFIP and MFIP Incentives Only). In both programs, welfare recipients who worked were allowed to keep more of their welfare grant in addition to their earnings. Previous evaluations found that all three programs were successful in their primary goal of decreasing the percentage of families living in poverty (Bos et al., 1998; Miller et al., 2000) . New Hope decreased the percentage of families living in poverty in the second year of follow-up by 8 percentage points (Bos et al., 1998) . Full MFIP decreased the percentage of single-parent families living in poverty over the follow-up period by 13 percentage points, and MFIP Incentives Only decreased poverty by 8 percentage points Miller et al., 2000) .
In addition to decreasing poverty, MFIP and New Hope had positive impacts on children's development. All three programs improved children's academic functioning and decreased children's externalizing behaviors. In New Hope, both parent-and teacher-reported outcomes were examined, and results indicated program impacts on teacher-reported child outcomes but not parent-reported outcomes (Bos et al., 1998; Huston et al., 2001) . In MFIP, only parent-reported outcomes were measured, and both Full MFIP and MFIP Incentives Only affected parent-reported outcomes . The evaluations also examined impacts on various risk factors individually and found mixed results. For example, New Hope increased employment and decreased material hardship but had no effect on depression, parenting stress, or parental warmth (Bos et al., 1998) . Full MFIP increased employment, welfare use, and the percentage of sample members who were married but had no effects on maternal depression, food insufficiency, or parenting behavior Miller et al., 2000) . MFIP Incentives Only increased employment, welfare use, and marriage, decreased maternal depression, and had no effect on parenting behavior Miller et al., 2000) .
Although both evaluations examined the programs' effects on individual risk factors, neither evaluation looked at risk factors cumulatively. If cumulative poverty-related risk is important for children's development, as prior research suggests, then it is important to examine whether antipoverty programs can affect it. The programs we examined here were designed to reduce poverty, and prior evaluations indicate that they were successful in doing so (Bos et al., 1998; Miller et al., 2000) . A remaining question is, Do the effects of the programs generalize to cumulative povertyrelated risk? In this study, we sought to answer that question by examining the impacts of New Hope, MFIP Full, and MFIP Incentives Only on children's cumulative level of poverty-related risk. The three programs provided services to parents only. Thus, any effects of the programs on children must be indirect. Because the programs examined here included multiple components, many different aspects of parents' lives could be altered simultaneously. The programs primarily targeted employment and income but also could have affected other aspects of parents' well-being at the same time. Creating a cumulative poverty-related risk index allowed us to consider these changes in family circumstances together as a mediator of the programs' effects on children. If the programs reduced children's cumulative poverty-related risk, this could help explain their effects on children.
The Current Study
In this study, we investigated four research questions in parallel analyses of the New Hope and MFIP samples: 
Method Programs and Samples
Both New Hope and MFIP began operating in the mid-1990s, before the passage of the 1996 welfare reform law. Currently, almost every state includes a make work pay strategy in their current welfare programs (Welfare Information Network, 2001) , making the findings from evaluations of New Hope and MFIP relevant to current discussions of welfare policy. However, few states have implemented make work pay policies as generous as New Hope and MFIP.
New Hope. The New Hope Project offered a generous set of work support benefits to low-income residents of two high-poverty neighborhoods in Milwaukee, Wisconsin. The program offered a wage supplement to increase participants' income up to the poverty threshold, affordable health insurance, child-care subsidies, and a community service job for those unable to find private employment. To qualify for the benefits, participants had to work 30 hr per week each month.
New Hope was a voluntary program. Participants had to meet four criteria: live in one of the two targeted neighborhoods, be 18 or older, have an income at or below 150% of the federal poverty line, and be willing and able to work 30 hr or more per week. Every person who volunteered to participate was randomly assigned to either the program or control group. Only program group members were eligible for New Hope benefits. Members of the control group could receive other benefits or services in the community if they chose. New Hope enrolled and randomly assigned participants between August 1994 and December 1995.
Two years after random assignment, all sample members with a child between the ages of 1 and 10 years were selected to be surveyed. In each family that was surveyed, up to two children between ages 1 and 10 at random assignment were randomly selected to be focal children. Retention rates were 79% for the program group and 80% for the control group. Attrition analyses showed few differences on baseline characteristics among those retained and those who were not and no differences in predictors of attrition by experimental condition (Bos et al., 1998) . Survey respondents answered questions about their employment, education, housing, neighborhood, household composition, material well-being, food in-sufficiency, health care coverage, parenting, household environment, and their children's behavior and academic functioning. The survey took place in the respondents' home or, if people had moved more than 50 miles from Milwaukee, by telephone. Parents were given $35 for completing the survey.
Parents were also asked for permission to contact their child(ren)'s school teacher to collect data. A survey about children's behavior and school performance was sent to the teacher of each focal child who was age 5 or older. Included with the survey was a $10 gift certificate to a popular school supply store. Response rates for the teacher survey were 61% for the program group and 63% for the control group. Prior analyses, using the Heckman correction method (Heckman, 1979) , showed little evidence of sample selection bias in the teacher impacts relative to the larger sample .
Because parents in New Hope were asked about behavior problems for the first randomly selected focal child only, these analyses were limited to that group of children. To consider school achievement, the sample was also limited to children who were of school age (at least 5 years old) at the time of the follow-up interview. Therefore, the sample for these analyses comprised 419 families (213 in the New Hope program group and 206 in the control group). Descriptive information about the sample appears in Table 1 .
MFIP. MFIP was implemented in three urban counties in Minnesota (including the city of Minneapolis and surrounding suburbs). The evaluation tested two different program approaches. Full MFIP incorporated a mandate to participate in work-related activities with an earnings disregard that was relatively generous by current state standards. (An earnings disregard is the amount of earnings that the welfare office ignores when calculating the amount of the welfare grant. The higher the disregard, the more earnings an individual is able to keep without losing welfare benefits.) MFIP Incentives Only provided the generous earnings disregard to those who worked but did not require participation in work-related activities. Both programs also combined Aid to Families With Dependent Children (AFDC), food stamps, and the state Family General Assistance program into a single monthly payment and paid child-care subsidies directly to child-care providers. Recipients in Full MFIP who were not working were required to participate in services designed to move welfare recipients quickly into the labor force.
All individuals who came to welfare offices in the three urban counties to apply for welfare or to have their existing welfare case recertified between April 1994 and October 1994 were randomly assigned to one of three groups: Full MFIP, MFIP Incentives Only, or control. The treatmentas-usual control group was not eligible for any MFIP benefits or services and received ordinary welfare benefits under existing rules for the state of Minnesota.
Approximately 3 years after random assignment, sample members were surveyed in their homes or by telephone if they had moved outside of the study area. In each family, detailed information was collected about one randomly selected focal child between the ages of 2 and 9 years at random assignment. Retention rates were 83% for the MFIP group and 79% for the control group. Attrition analyses showed few differences on baseline characteristics among those retained and those who were not and no differences in predictors of attrition by experimental condition . The MFIP survey covered the same topics as the New Hope survey, although not all questions were worded in exactly the same way. Sensitive survey questions about depressive symptoms and child behavior problems were asked using Audio-CASI (Computer-Assisted Self-Interview). Respondents listened to questions through headphones and entered their responses directly into a computer. People who were interviewed over the telephone were not able to use the Audio-CASI system. Thus, their responses to the sensitive questions asked with that system were missing (about 10% of the sample; .
This analysis focused on the long-term recipient families with children between the ages of 2 and 9 years at random assignment because only long-term recipients (those receiving welfare for 24 of the 36 months prior to random assignment) were subject to Full MFIP's employment-activity requirement. There were 759 families in the sample (267 in the Full MFIP group, 250 in the MFIP Incentives Only group, and 242 in the control group). Descriptive information about the sample appears in Table 1 .
Measures
All predictors and outcomes were scored so that high scores indicate high levels of the construct.
Child behavior problems. Mothers in MFIP rated children's externalizing and internalizing behaviors in the past 3 months on items from the Behavior Problems Index (12 externalizing items, ␣ ϭ .87; 11 internalizing items, ␣ ϭ .80; Zill & Peterson, 1985) . Responses were on a 3-point scale, ranging from not true to often true. In New Hope, both mothers and teachers rated behaviors from the Problem Behavior Scale of the Social Skills Rating System (Gresham & Elliott, 1990 ) on a 5-point scale ranging from never to all of the time. Again, both externalizing (6 items) and internalizing (4 items for mothers; 6 items for teachers) were assessed (␣ for mothers range from .61 to .81; ␣ for teachers range from .78 to .92). Child academic functioning. Mothers in MFIP rated children's school performance by answering the following question: "Based on your knowledge of the child's schoolwork, including report cards, how has he or she been doing in school overall?" Response categories on a 5-point scale ranged from very well to not well at all. Mothers in New Hope answered the same question about school performance that mothers in MFIP answered. Teachers in New Hope rated the child's performance on a variety of skills (e.g., reading, math, intellectual functioning) compared with others in the same classroom on 10 items from the Academic Subscale of the Social Skills Rating System (␣ ϭ .94; Gresham & Elliott, 1990 ).
Assessment of Poverty-Related Risk
Cumulative poverty-related risk was assessed as a count of the number of nine risk variables present at follow-up. When possible, cutoffs marking presence of risk for each variable were chosen to be consistent with prior research. At times, the literature on risk factors provided a clear guide for determining at-risk status (i.e., single-parent families, income below the federal poverty level). At other times, the definition of at risk could not be based on the literature. In those instances, cutoffs were chosen so that definitions were the same across samples with the goal of identifying approximately 30% of children to be considered at risk. Analyses were robust to a more restrictive definition of cutoffs in which the guideline was 20% instead of 30%.
Income poverty status. In New Hope, earnings-related income (including earnings, earned income tax credit [EITC] , and New Hope supplement) was measured for the final year of the follow-up. Families whose earningsrelated income fell below the federal poverty level were considered at risk (70%). In MFIP, income during the final 9 months of the follow-up was measured. Families whose income (including earnings, welfare, and EITC) fell below the federal poverty line were considered at risk (68%).
Marital status. Mothers who reported that they were not married and were not cohabiting with a boyfriend or partner in the month before the interview were considered at risk (60% in New Hope; 74% in MFIP).
Depressive symptoms. In both programs, mothers answered the Centers for Epidemiological Studies-Depression Scale (CES-D; ␣ for New Hope ϭ .90; ␣ for MFIP ϭ .91), the sum of 20 self-report items about the past week, scored on a 0-to 3-point scale. Studies have shown moderate correlations between the CES-D and clinical assessments of depression (see Radloff, 1977) . Because a score greater than 16 is a commonly used cutoff to identify individuals who are at risk for depression, mothers who scored greater than 16 were considered at risk (47% in New Hope; 45% in MFIP).
Parenting stress. In New Hope, mothers were asked how true four different statements about their child were. The statements include, "I often feel angry with my child" (␣ ϭ .79). In MFIP, mothers were asked how often in the past month four things occurred. Items include, "Felt your child bother you a lot" (␣ ϭ .70). Those mothers with scores .5 or more standard deviations above the mean were considered at risk (30% in New Hope; 25% in MFIP).
Parental warmth. In New Hope, mothers were asked how often they praised their child in a typical week, with a categorical response scale. Mothers who praised their child once per day or less were considered at risk (25%). In MFIP, mothers were asked how often they praised their child in the past week. Mothers who indicated that they praised their child seven times per week (roughly once per day) or fewer were considered at risk (21%).
Material hardship. In both programs, mothers reported whether six different events had occurred in the past year. Events included not being able to pay rent and having phone service disconnected. Families that reported that one or more of the events had occurred were considered at risk (64% in New Hope; 57% in MFIP).
Food insufficiency. Mothers in both programs answered the following question: "Which of the following statements best describes the food eaten in the prior month?" Answer choices were "Enough of the kinds of food we want," "Enough but not always the kind of food we want to eat," "Sometimes not enough to eat," and "Often not enough to eat." Families that chose the last two options were considered at risk (63% in New Hope; 58% in MFIP).
Employment. Administrative records were used in both programs to track mothers' employment over the year before the follow-up interview. Mothers who were not employed during any quarter of the year before the interview were considered at risk (11% in New Hope; 31% in MFIP).
Welfare receipt. Administrative records from the New Hope and MFIP welfare systems were used to track mothers' receipt of welfare over the year before the follow-up interview. Mothers who had received welfare at any point during the year prior to the interview were considered at risk (62% in New Hope; 81% in MFIP).
Data Analytic Plan
In New Hope, fewer teachers reported on children's outcomes than parents. To examine all children in the sample, multiple imputation was used to generate values of missing data (Schafer & Graham, 2002) . Multiple imputation was carried out using PROC MI in SAS Version 9.0. Using the available data, this procedure produces values for missing data. The procedure creates five different imputed data sets, using a different algorithm each time. Subsequent analyses are run five times-once for each of the imputed data sets-and effects are averaged using PROC MIANALYZE. All New Hope results discussed are based on the averaged effects after multiple imputation. Analyses were also conducted using listwise deletion rather than imputing missing values. The results did not differ from those using multiple imputation reported here (output based on listwise deletion is available from the authors).
The impacts of MFIP and New Hope on cumulative poverty-related risk were assessed using ordinary least squares (OLS) regression. Estimates of effect size were calculated by dividing the difference between the groups by the standard deviation of the control group. The control group standard deviation was used because the programs could have affected variance in cumulative poverty-related risk.
The relationship between cumulative poverty-related risk and children's outcomes was assessed using OLS regression in two ways. First, the linear relationship between cumulative poverty-related risk and each child outcome was examined by predicting each child outcome from cumulative poverty-related risk and a set of baseline predictors. Second, the nonlinear relationship between cumulative poverty-related risk and each child outcome was examined in two analyses. In the first set of analyses, cumulative poverty-related risk squared (a quadratic term) was added in each model as a predictor. The second set of analyses aimed to address the hypothesis that increases in the number of risks at the low end of the risk index might have a larger effect than increases at the high end. To examine whether increases in risk experienced at the low end of the index have a larger effect than increases experienced at the high end, we added a quadratic term to the regressions predicting children's outcomes. The quadratic term was coded such that it only applied to the low end of the risk index: 0 -3 risks. The relationship between cumulative poverty-related risk and children's outcomes was treated as quadratic at the low end of the index (0 -3 risks) and then linear at the higher end of the index (4ϩ risks). Analyses were also conducted treating the relationship between cumulative poverty-related risk and children's outcomes as quadratic between risks 0 and 4 and linear for risks 5-9. The results did not differ from those reported here (output is available from the authors). The nonlinear specifications examined here were based on prior theoretical work that suggested larger effects might occur when experiencing additional risks at lower levels of risk, such as the difference between 0 and 1 risks (Rutter, 1979; Sameroff et al., 1998) .
Interactions between cumulative poverty-related risk and child characteristics (sex and age) were examined by including cumulative povertyrelated risk by child sex or child age interaction terms in each model as predictors. In the models investigating child age, both cumulative povertyrelated risk and child age were centered to reduce multicollinearity between predictors. Child sex and age were only examined as moderators of the relationship between cumulative poverty-related risk and child outcomes because they were not expected to moderate the program impacts on risk.
When significant program impacts on a given child outcome were found, cumulative poverty-related risk was examined as a mediator of program impacts, following the steps described in Baron and Kenny (1986) . When significant program impacts on a given child outcome were not found, indirect effects of the program, via cumulative risk, were examined, following the recommendations of MacKinnon, Lockwood, Hoffman, West, and Sheets (2002) and Shrout and Bolger (2002) . Shrout and Bolger suggested investigating indirect effects when effect sizes are expected to be small or when the component associations are in opposite directions. To examine the indirect effects of the programs on child outcomes, via cumulative poverty-related risk, a regression analysis was used. The analyses of indirect effects were conducted separately for each child outcome measure.
Recent research has described methods for testing indirect effects while balancing potential Type I and Type II error rates within an experimental design (MacKinnon et al., 2002) . To calculate indirect effects, two z statistics were computed: one for the relationship between the experiment and cumulative poverty-related risk and one for the relationship between cumulative poverty-related risk and child outcomes (controlling for the experiment). The z statistics were multiplied to determine indirect effect. To test the significance of the indirect effect, an asymmetric confidence interval was constructed around the product using tables provided in Meeker, Cornwell, and Aroian (1981) . Prior significance tests of the indirect effect, such as Sobel (1982) , were based on the assumption that the indirect effect is normally distributed. However, the indirect effect was calculated by multiplying two z coefficients, and the product of two z coefficients was nonnormal. Thus, the method used here improved on earlier methods by accounting for nonnormality in the indirect effect, the product of the two z coefficients.
All of the MFIP sample members were long-term welfare recipients, and the New Hope sample included long-term recipients, short-term recipients, and people who had never been on welfare. Because of concerns about comparability of the two samples, all analyses of the New Hope sample were conducted twice: once on the full sample and once on the subsample of long-term welfare recipients (n ϭ 278). For the New Hope sample, long-term welfare recipient was defined as having received welfare for 2 or more years (this definition differs slightly from the one used in MFIP, which was defined as having received welfare for 24 of the past 36 months). Results for the New Hope long-term welfare recipient subsample appear in the Appendixes A-E.
All analyses controlled for the following baseline characteristics: age of youngest child, number of children, marital status, whether or not the respondent had a high school diploma, maternal age, focal child age, focal child sex, earnings in the year prior to random assignment, prior welfare receipt, and geographical variables (dummy variables representing county in MFIP and neighborhood in New Hope). For all analyses, we set our alpha level to .05 and report any results with p values less than .05 as statistically significant. To guard against potential Type II errors, we also report results with p values between .05 and .10, designating these results significant at the trend level.
Results
Did New Hope and MFIP affect children's level of cumulative poverty-related risk? For the New Hope sample as a whole, the mean of the cumulative poverty-related risk index was 4.33 (SD ϭ 1.68). As shown in Table 1 , the mean did not differ by program group. When limiting the sample to long-term welfare recipients, the mean of the cumulative poverty-related risk index was 4.54 (SD ϭ 1.63). For this subsample, New Hope did decrease cumulative poverty-related risk at the trend level (b ϭ -.35, SE ϭ .20, ␤ ϭ -.11, p Ͻ .10). The effect size (Cohen's d) for the New Hope impact on cumulative poverty-related risk among long-term welfare recipients was .25, a small effect (see Appendix A).
For the MFIP sample, the overall mean for cumulative povertyrelated risk was 4.58 (SD ϭ 1.74). As shown in Table 2 , the three research groups differed in mean cumulative poverty-related risk. Compared with the control group, levels of cumulative povertyrelated risk were lower for MFIP Incentives Only (b ϭ -.48, SE ϭ .15, ␤ ϭ -.13, p Ͻ .01) and Full MFIP at the trend level (b ϭ -.29, SE ϭ .15, ␤ ϭ -.08, p Ͻ .10). Cohen's d for MFIP Incentives Only impact was .25; for Full MFIP, it was .15.
What was the relationship between cumulative poverty-related risk and children's outcomes in low-income families? In the New Hope sample, cumulative poverty-related risk was significantly related to all parent-reported child outcomes (see Table 3 ). The more risk factors children experienced, the higher their levels of externalizing (b ϭ .10, SE ϭ .02, ␤ ϭ .22, p Ͻ .001) and internalizing (b ϭ .11, SE ϭ .02, ␤ ϭ .25, p Ͻ .001) behavior problems and the lower their levels of school achievement (b ϭ -.11, SE ϭ .03, ␤ ϭ -.17, p Ͻ .01). Cumulative poverty-related risk was not associated with any of the teacher-reported outcomes (see Table 4 ). Results were the same for the long-term recipient subsample: Cumulative poverty-related risk was positively related to parent-reported externalizing (b ϭ .09, SE ϭ .03, ␤ ϭ .17, p Ͻ .01) and internalizing (b ϭ .12, SE ϭ .03, ␤ ϭ .26, p Ͻ .001) behavior problems and negatively related to parent-reported school achievement (b ϭ -.13, SE ϭ .04, ␤ ϭ -.18, p Ͻ .01; see Appendix B).
In the MFIP sample, a similar pattern emerged. Recall that only parent-reported child outcomes were available for this sample. Cumulative poverty-related risk was significantly associated with all of the parent-reported outcomes (see Table 5 ). The more risk factors experienced, the higher children's levels of externalizing (b ϭ .64, SE ϭ .10, ␤ ϭ .24, p Ͻ .001) and internalizing (b ϭ .45, SE ϭ .07, ␤ ϭ .23, p Ͻ .001) behavior problems and the lower their levels of school achievement (b ϭ -.06, SE ϭ .02, ␤ ϭ -.10, p Ͻ .01).
Because the relationship between cumulative risk and children's outcomes might vary depending on the level of risk, nonlinear effects were also examined. As described, two types of analyses were conducted. The first set of analyses included a quadratic term (cumulative poverty-related risk squared) in each of the regressions predicting child outcomes. The second set of analyses modeled a quadratic effect only at low levels of risk (0 -3 risks). For the New Hope sample, there were no significant quadratic associations between cumulative povertyrelated risk and any of the parent-or teacher-reported child outcomes when simple quadratic effects were examined. As show in Table 6 , in the models examining quadratic effects only at low levels of risk, there was also no evidence of nonlinear association between cumulative poverty-related risk and any of the child outcomes once the influence of outliers was taken into consideration (there was a nonlinear effect at the trend level for one child outcome; results available from authors). There was no nonlinear association between cumulative poverty-related risk and any of the teacher-reported child outcomes. For the New Hope long-term welfare recipient subsample, neither method produced evidence of nonlinear associations between cumulative poverty-related risk and any of the parent-or teacherreported child outcomes (see Appendix D for analyses examining quadratic effects at low levels of risk, predicting parent-reported outcomes). A similar pattern was found for the MFIP sample. When a quadratic term (cumulative poverty-related risk squared) was added to the models predicting child outcomes, there were no significant quadratic effects on any of the child outcomes (results available from authors). As shown in Table 6 , there was also no evidence of non- linear associations between cumulative poverty-related risk and parent-reported child outcomes at low levels of risk. Did cumulative poverty-related risk predict more variance in child outcomes than simply poverty status? To answer this question, we contrasted the relationships between the cumulative poverty-related risk index and child outcomes with the relationships between (a) a dichotomous indicator of income poverty status and child outcomes and (b) a continuous measure of income and child outcomes. As shown in Table 7 , for both the New Hope and MFIP samples, cumulative poverty-related risk predicted significantly more variance in all three parent-reported child outcomes than either a dichotomous indicator of poverty or a continuous measure of family income. In both samples, the cumulative poverty-related risk index predicted about twice the variance in externalizing and internalizing behavior problems than a model including only experimental group status and the covariates. The cumulative risk index improved prediction for school performance by about 2 percentage points. To ensure that the results were not affected by the presence of income poverty in the cumulative poverty-related risk index, we also compared a reduced risk index that did not include income poverty with the other models. In both samples, the reduced risk index also predicted significantly more variance in all parent-reported child outcomes than either the dichotomous indicator of poverty or the continuous measure of income.
Did cumulative risk predict more variance in child outcomes than each of the individual risk factors alone? For both the New Hope and MFIP samples, including each individual risk factor in regressions predicting child outcomes accounted for more variance in the child outcomes than the cumulative risk index (results available from authors). The differences were small in size (about 3% more variance in the New Hope sample; between 3% and 9% more variance in the MFIP sample). This suggests that entering risks individually would not explain a great deal more variance than the cumulative risk index.
Were there indirect effects of the programs on child outcomes, via cumulative poverty-related risk? In New Hope, no indirect effects of the program on child outcomes, via cumulative povertyrelated risk, were found for the full sample. For the long-term welfare recipient subsample, however, partial mediation of one out of two program impacts was found. Among long-term welfare recipients, New Hope significantly increased parent-reported (b ϭ .30, SE ϭ .14, ␤ ϭ .13, p Ͻ .05) and teacher-reported school achievement (b ϭ .27, SE ϭ .12, ␤ ϭ .13, p Ͻ .05). When including cumulative poverty-related risk in the model predicting parent-reported school achievement, it was shown that cumulative risk partially mediated that program effect (the indirect association was significant; b ϭ .05, p Ͻ .05). Including cumulative povertyrelated risk in the model decreased both the size and the level of significance of the New Hope program impact (b ϭ .26, SE ϭ .14, ␤ ϭ .11, p Ͻ .10), accounting for about 13% of the program's impact on parent-reported school achievement (see Appendix B). For parent-reported behavior problems, where no significant program impacts were found, indirect effects were nevertheless examined (see Shrout & Bolger, 2002 , for rationale for examining indirect effects in the absence of a main effect). For long-term welfare recipients, indirect effects of New Hope on parent-reported externalizing (b ϭ -.03, p Ͻ .05) and internalizing (b ϭ -.04, p Ͻ .05) behavior problems, through reductions in cumulative povertyrelated risk, were found.
As shown in the columns labeled Model 1 in Table 5 , both Full MFIP and MFIP Incentives Only significantly increased parent-reported school achievement and decreased parentreported externalizing behavior problems. In addition, MFIP Incentives Only decreased parent-reported internalizing behavior problems at the trend level. As shown in the columns labeled Table 5 ). However, these indirect associations did not reduce the size of the coefficient representing the impacts of these programs on school achievement. Finally, an indirect effect of Full MFIP on internalizing behavior problems was also found (b ϭ -.13, p Ͻ .05). Did the relationship between cumulative poverty-related risk and children's outcomes differ by child sex or child age? Interaction terms were added to each regression to examine whether the relationship between cumulative poverty-related risk and child outcomes differed by child characteristics (sex and age). In New Hope, the relationship between cumulative poverty-related risk and child outcomes did not differ by child sex or child age for any of the parent-reported or teacher-reported child outcomes examined. The same pattern of results was found for both the whole New Hope sample and the long-term welfare recipient subsample.
In the MFIP sample, the relationship between cumulative poverty-related risk and parent-reported school achievement differed by child sex at the trend level (b ϭ .09, SE ϭ .04, ␤ ϭ .20, p ϭ .05). As expected, the relationship between cumulative poverty-related risk and school achievement was stronger for girls than for boys: A strong negative relationship between cumulative poverty-related risk and school achievement was found only for girls; cumulative poverty-related risk and school achievement were only weakly negatively related for boys (see Figure 1) . The relationship between cumulative poverty-related risk and externalizing and internalizing behavior problems did not differ by child sex.
In the MFIP sample, the relationship between cumulative poverty-related risk and parent-reported internalizing behavior problems differed by child age (b ϭ .07, SE ϭ .03, ␤ ϭ .37, p Ͻ .05). Contrary to our expectations, the relationship between cumulative poverty-related risk and internalizing behavior problems was stronger for older children than for younger children. Whereas internalizing behaviors increased as cumulative poverty-related risk increased for all children, this relationship was stronger for the older children (see Figure 2) . The relationship between cumulative poverty-related risk and externalizing behavior problems and school achievement did not differ by child age.
Discussion
The purpose of this study was to examine the relationship between cumulative poverty-related risk and children's developmental outcomes in two low-income samples and to investigate the effects of three antipoverty programs that provided earnings supplements-New Hope, Full MFIP, and MFIP Incentives Only-on children's cumulative poverty-related risk. This study was the first to examine whether programs that seek to reduce poverty directly by increasing income also affect cumulative poverty-related risk. The results of this study indicate that Full MFIP and MFIP Incen- tives Only decreased children's cumulative poverty-related risk and that New Hope decreased cumulative poverty-related risk among long-term welfare recipients. The results of this study also reveal a significant relationship between cumulative povertyrelated risk and parent-reported child outcomes in both the New Hope and MFIP samples. Cumulative poverty-related risk partially mediated both Full MFIP and MFIP Incentives Only effects on externalizing behavior problems and the MFIP Incentives Only effect on internalizing behavior problems. Among long-term welfare recipients in New Hope, cumulative poverty-related risk partially mediated the program impact on parent-reported school achievement. A large literature exists examining the relationship between poverty and children's development. Poverty is a consistently strong predictor of children's development, but almost no studies have investigated whether poverty-related cumulative risk predicts more variation in children's outcomes than poverty itself (one exception is Ackerman, Brown, & Izard, 2004) . In both of the MFIP and New Hope samples, cumulative poverty-related risk did indeed predict significantly more variance in school achievement, externalizing behavior problems, and internalizing behavior problems than either a dichotomous indicator of poverty status or a continuous measure of income. These results replicate findings from Ackerman et al. (2004) on behavior problems but not academic competence, in which they found the reverse pattern: Poverty more strongly predicted academic competence than did cumulative risk. Further research should seek to more fully understand the unique relationships between poverty, cumulative poverty-related risk, and children's behavior problems and school achievement.
Whereas previous research has found that the association between cumulative risk and children's outcomes is stronger than adding the association of each individual outcome (Sameroff et al., 2004) , this study found that cumulative risk predicted slightly less variance in parent-reported outcomes than did regressions in which each risk factor was entered as a separate predictor. This research differs from prior studies, however, in that the sample was limited to low-income families, all of whom would typically be considered at risk. Previous research examining cumulative risk as a predictor of child outcomes has focused on mixed-income or upper-income samples. Not as much is known about the relationship between cumulative risk and child outcomes in low-income samples. Within nationally representative or mixed-income samples, lowincome children are generally considered to be at risk. This study shows that, within two low-income samples, there was variation in the number of poverty-related risk factors to which children were exposed. Even within these poverty samples, the accumulation of risk factors was related to parent-reported behavior problems and school achievement. Results indicate that the form of the relationship between cumulative risk and child outcomes is linear. In both samples, there was no evidence of nonlinear relationships, either across all levels of risk or only at low levels. The overall pattern of linear associations adds to the growing body of literature showing that, among low-income children, the relationship between cumulative risk and child outcomes is linear (Appleyard, Egeland, van Dulmen, & Sroufe, 2004; Taheri-Kenari & Mistry, 2005) . In the MFIP sample, the relationship between cumulative poverty-related risk and child outcomes differed by child sex for one of three child outcomes and by child age for one outcome. In the New Hope sample, none of the associations between cumulative poverty-related risk and child outcomes differed by child sex or child age. Thus, across both samples, the majority of interactions examined were nonsignificant. The accumulation of risk factors appeared just as detrimental for boys as girls and for younger and older children. The significant interactions that were found are discussed in more detail.
In the MFIP sample, we found that the relationship between cumulative poverty-related risk and school achievement was moderated by child sex. The relationship between cumulative povertyrelated risk and school achievement was stronger for girls than boys. For each additional risk experienced, girls' predicted school achievement dropped by about .10 standard deviations. In contrast, boys' predicted school achievement decreased by only .02 standard deviations. It should be noted, however, that there was a main effect for sex: Girls' mean level of school achievement was higher than boys'. Thus, the school achievement of the higher risk girls was comparable to the average school achievement of the boys. Although the interaction was not statistically significant for the New Hope sample, among the long-term welfare recipients the size of the interaction term was nearly identical to the size of the MFIP interaction term (MFIP: b ϭ .09, ␤ ϭ .20; New Hope long-term welfare recipients: b ϭ .10, ␤ ϭ .23). The shape of the interaction for the New Hope long-term welfare recipient sample was also the same, with a stronger relationship between cumulative povertyrelated risk and parent-reported school achievement for girls than for boys. Because the New Hope long-term welfare recipient sample size was much smaller than the MFIP sample size, the power to detect this interaction among the New Hope long-term welfare recipients was lower.
Why might the relationship between cumulative risk and school achievement be stronger for girls than boys? This finding adds to the growing body of literature examining whether the effects of cumulative risk vary by child sex. Gerard and Buehler (2004) showed that the association of cumulative risk and adolescents' self-reported internalizing behavior problems was stronger for girls than boys, and Stanton-Chapman et al. (2004) found that the association of cumulative risk and preschool children's vocabulary skills was stronger for girls than boys. The interaction found in the current study suggests that, among children in middle childhood, the effects of cumulative poverty-related risk on parent-reported school achievement might also vary by child sex. One hypothesis that might explain the present finding is that mothers' perceptions of daughters' achievement is more sensitive to cumulative risk than their perceptions of sons' achievement. For example, mothers' concerns about their sons' achievement in low-income neighborhoods are determined in part by their fears about peer or neighborhood influences (Gibson-Davis & Duncan, 2005) . Thus, because the risk index in this study was measured at the family level and did not include peer or neighborhood risks, it might have a weaker association with parent-reported school achievement for boys than for girls. Further research should attempt to more fully understand the links between child sex, cumulative risk, and parent-reported school achievement.
The direction of the interaction of cumulative poverty-related risk and child age predicting internalizing behavior problems in the MFIP sample was surprising. We had hypothesized that the effects of cumulative poverty-related risk would be stronger for younger children, but our results indicate the opposite. For each additional risk experienced, young children's predicted internalizing behaviors increased by .29, or .08 standard deviations. For older children, the increase in predicted internalizing behaviors for each risk experienced was double that of the younger children (.16 standard deviations). Children in the MFIP sample were between the ages of 5 and 12 at follow-up. Many of the older children in the sample were likely in the process of going through puberty, which is a time when rates of internalizing behavior problems increase (Birmaher et al., 1996) . In fact, the variance in internalizing behaviors was greater for the older children (s 2 ϭ 13.8) than the younger children (s 2 ϭ 11.3). Cumulative poverty-related risk may be more strongly linked to internalizing behaviors for the older children because they are experiencing a wider range of behaviors than the younger children. Given that this finding was not replicated in the New Hope sample, it should be interpreted with caution.
The results of this study indicate that among long-term welfare recipients it is possible to alter cumulative poverty-related risk not by targeting all of the risk factors themselves but by targeting employment and income. The results raise a question about whether the effects of voluntary programs might be stronger than the effects of mandatory programs. Among longterm welfare recipients, the effect size for New Hope and MFIP Incentives Only impacts was .25, whereas the effect size for Full MFIP impact was .15. Both New Hope and MFIP Incentives Only offered financial incentives, and individuals were able to benefit from those offers if and when they chose to do so. Although they were required to work to receive program benefits (New Hope sample members were required to work full time), they did not experience any negative consequences for choosing not to work. In contrast, Full MFIP required program group members to be engaged in employment or employmentrelated activities by reducing their welfare benefits if they did not comply. Because the New Hope program did not have an effect on the overall sample, the findings suggest that decreases in cumulative poverty-related risk may be stronger for those at higher initial risk. This should be explored in further research on the effects of antipoverty strategies on levels of povertyrelated risk.
This research has implications for both theory and practice. Cumulative risk is typically explored as a predictor of children's outcomes and rarely as an outcome itself. This study builds on the literature by examining cumulative risk as both a predictor and an outcome. Results show that programs that sought to alleviate poverty directly by increasing income could reduce levels of cumulative poverty-related risk. Because research has shown that higher cumulative risk has negative consequences for children's development, the finding that programs not specifically targeted at reducing risk could reduce it is an important one. Overall, effect sizes were small (.15 to .25 among long-term welfare recipients) but in the range of effects of antipoverty programs on children's school performance (Morris, Huston, Duncan, Crosby, & Bos, 2001) , as well as those of quality child care on cognitive development (National Institute of Child Health and Human Development Early Child Care Research Network & Duncan, 2003) . Future work should examine whether reductions in cumulative poverty-related risk are related to longer-term developmental outcomes.
Results of this study indicate that cumulative poverty-related risk partially mediated the programs' impacts on some parentreported child outcomes. Among long-term welfare recipients, cumulative poverty-related risk partially mediated New Hope's impact on school achievement, both Full MFIP's and MFIP Incentives Only's impacts on externalizing behaviors, and MFIP Incentives Only's impact on internalizing behaviors. Cumulative poverty-related risk was a partial mediator of the majority of program effects on parent-reported outcomes. Thus, not only did programs designed to increase employment and income decrease cumulative poverty-related risk for long-term welfare recipients, but the programs improved child development in part by decreasing cumulative poverty-related risk. In all of the cases in which cumulative poverty-related risk was found to partially mediate program impacts, cumulative poverty-related risk was a stronger mediator than any of the risks considered individually (results available from authors). It appears that the programs' effect on the accumulation of poverty-related risks, rather than on individual risk factors, helps to explain impacts on children's outcomes.
Although many of the findings in this study are consistent across both the New Hope and MFIP samples, some inconsistencies were found. We have attempted to address these inconsistencies by equating the two samples on prior welfare receipt and running all analyses for the New Hope subsample of long-term welfare recipients. Equating the two samples on this important dimension did in fact increase the consistency of the findings, revealing a program impact on cumulative poverty-related risk among long-term welfare recipients in all three programs examined.
In addition to prior welfare receipt, the two samples differed on other dimensions that might have resulted in some inconsistent findings. First, the two samples recruited participants differently. In New Hope, eligible adults came forward with an interest in participating in the program and agreed to the random assignment design of the study. In MFIP, all welfare recipients who attended meetings with their caseworkers had to go through the random assignment process. Thus, the two groups might have differed significantly on goals and motivation to work. Second, the two samples differed in terms of their racial and ethnic composition. In New Hope, the majority of sample members were African American or Latino. In MFIP, almost all sample members were either African American or White. Cultural norms and goals might have differed across the samples, as well as experiences of racism in employment settings or in interactions with caseworkers and service providers (Gooden, 1998; Hughes & Dodge, 1997; Kao & Tienda, 1995; Mercer, Heacock, & Beck, 1993) .
It is important to remember that all three of the programs studied here were efforts to "make work pay" by increasing both employment and income. Programs whose goal is simply to increase employment might not have the same positive effects as those found here. They might have no effect on cumulative risk because they do not increase income, or they might increase risk if working without experiencing increases in income makes parents and families more stressed. Future work should compare different policy approaches (e.g., mandatory employment programs vs. earning supplement programs vs. time-limited programs) to determine whether only those that raise income also decrease cumulative poverty-related risk.
Some limitations of this study should be mentioned. In New Hope, the cumulative poverty-related risk index was significantly related to parent-reported but not to teacher-reported child outcomes. This suggests that there may have been some mono-method bias. Associations between risk and children's outcomes might reflect mothers' points of view rather than a true relationship between them. Perhaps higher risk mothers are more stressed and therefore view, and report on, their children's behavior more negatively. Prior research has found that cumulative risk is significantly related to standardized measures of children's cognitive development (Hooper et al., 1998; Sameroff et al., 1993) , but no research to our knowledge has examined the relationship between risk and teacher-reported outcomes. Further research is needed to understand whether cumulative poverty-related risk predicts children's teacher-reported outcomes.
In addition, although cumulative poverty-related risk was found to be a partial mediator of many of the programs' impacts on children's outcomes, the relationship between cumulative povertyrelated risk and child outcomes is a nonexperimental one and therefore still subject to selection bias. The effects of the antipoverty programs on poverty-related cumulative risk use the experimental nature of the data, and we can be confident in those effects. Reductions in cumulative poverty-related risk were due to the programs and not to any other characteristics of the sample members. Because the relationship between cumulative poverty-related risk and children's outcomes is nonexperimental, those associations should be interpreted with some caution.
Unlike other studies that have used cumulative risk as a predictor, in this study, we considered cumulative risk as an outcome. Our study provides evidence that antipoverty programs can affect cumulative risk. The fact that programs that increase income by offering earnings supplements also decrease cumulative poverty-related risk is an important finding for both research and policy. 
